Obstructive sleep apnea (OSA) results in exaggerated sympathetic activation and may increase the risk for developing the metabolic syndrome and cardiovascular disease. Young men with newly documented OSA have shown an attenuated heart rate (HR) recovery immediately following exercise testing, i.e. a marker of future clinical risk previously identified in non-OSA individuals. The impact of prolonged untreated OSA on these responses, however, has not been examined. PURPOSE: To evaluate whether prolonged, untreated OSA exacerbates the attenuated HR recovery response post-exercise. METHODS: Twelve obese, middle-aged men (Mean age ± SD = 46.9 + 10.5 yr; BMI= 30.6 + 5.2 kg/m 2 ), and 14 younger, obese men newly documented to have OSA (age = 22.4 + 2.8 yr; BMI = 32.0 + 3.7) underwent maximal ramping cycle tests. Additionally, 16 younger, obese men (age = 21.4 + 2.6; BMI = 31.4 + 3.7), and 14 younger normal weight men (age = 21.4 + 2.1; BMI = 22.0 + 1.3) without OSA were also recruited. Exercise measures included oxygen consumption (VO 2 ), HR, and blood pressure (BP). Recovery HR data were converted to a HR difference calculation (i.e., HR peak -HR 1-min recovery ) for 3 minutes of active recovery. RESULTS: Peak VO 2 was higher in normal weight controls, but did not differ between any of the overweight groups. Peak exercise BP did not differ between groups. Peak HR was lower in the middle-aged OSA group vs. all other groups (p = <0.001). When adjusted for the difference in peak HR in the middle-aged OSA group, recovery HR was attenuated in both OSA groups compared to those without OSA (repeated measures ANOVA; p < 0.001), but was attenuated most in the middle-aged OSA group through 2 minutes (p < 0.03). Recovery HR responses did not differ between the overweight vs. normal weight young men without OSA groups. CONCLUSION: OSA results in an attenuated recovery HR response that is independent of obesity and OSA severity. This suggests that autonomic imbalance associated with OSA progresses over time, when the disorder remains untreated. This response appears in young men with undiagnosed OSA and is more exaggerated in middle-aged men newly diagnosed with OSA, who likely have gone untreated longer.
•
Obstructive sleep apnea (OSA) increasingly is being recognized as a major health concern. A significant portion of individuals who would benefit from treatment, remain undiagnosed. 1 • Many of these individuals have co-morbid conditions which are substantially complicated by the presence of OSA, e.g. hypertension (HTN), dyslipidemia, Type 2 diabetes, coronary artery disease (CAD), or congestive heart failure.
• Left untreated, risk for cardiovascular or cerebrovascular events are substantially higher. [2] [3] • Previous published reports have demonstrated unique cardiopulmonary responses to exercise testing in OSA subjects, including the recovery phase following maximal exercise. [4] [5] These responses suggest an imbalance in the autonomic control of heart rate with OSA.
• Previous reports have demonstrated an exaggerated sympathetic nervous system activation, which persists during waking hours in response to nocturnal periods of hypoxia and hypercapnia. [6] [7] -The increased sympathetic activation increases peripheral vasoconstrictor activity which, over time may decrease baroreceptor sensitivity, 8 suggesting an impairment in cardiovascular autonomic function.
• Exercise testing has long been used as an effective tool for the identification of those at high risk for CAD, and may identify impairment in autonomic regulation.
• Given the unique cardiopulmonary responses to exercise testing previously seen in OSA, the exercise test may have utility in risk identification in this often overlooked clinical population. 
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• OSA elicits unique cardiovascular responses during recovery from maximal exercise in younger, and middle-aged overweight men.
• OSA subjects in this study, when compared to overweight and normal weight subjects without OSA, showed an attenuated HR recovery response following maximal exercise. When controlled for OSA severity and the age effect on maximal HR, this response was greatest in the middle-aged OSA group early in the recovery period.
• The attenuated HR recovery response in OSA subjects appears to be independent of obesity and OSA severity.
• Previous studies in non-OSA individuals have concluded that an attenuated HR recovery within the first 1 -2 minutes of the recovery period are prognostic for future disease and mortality risk. [9] [10] -Results from the current study appear to extend those findings to the OSA population.
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• These results suggest an imbalance in the autonomic control of HR during recovery with OSA, which may reflect predominance and/or slower withdrawal of sympathetic influence.
• These results also suggest a worsening in the autonomic control of HR that progresses the longer OSA goes untreated. Although no definitive data is available, it is likely the older OSA group has had the disorder for a longer period prior to diagnosis.
• These findings further suggest the potential utility for graded exercise testing in improving OSA risk stratification and clinical decision making leading to patient selection for diagnostic OSA testing with polysomnography.
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